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ABSTRACT: 

PURPOSE: To provide a reagent for measurement of chemiluminescence, capable of simplifying 
constitution of a reagent kit, excellent in shelf life, enabling a high-emission and high- sensitivity 
measurement in chemiluminescence measurement and, accordingly, useful for the wide-ranging 
purposes in the fields of, e.g. quantitative analysis of biological minor components by the enzyme 
immunoassay method, the DNA probe method, etc., clinical examination and clinical chemistry. 

CONSTITUTION: This reagent for measurement of chemiluminescence is a reagent for detecting and 
quantitatively analyzing the activity of an enzyme by a chemiluminescence reaction between a 
chemiluminescence substrate and an oxidizing agent in the presence of peroxidase as the enzyme and a 
sensitizer. This reagent is stored in the form of a two pack type reagent composed of (1) an oxidizing 
agent solution containing a chemiluminescence substrate, an oxidizing agent and a sensitizer and (2) a 
mixture solution of a chemiluminescence substrate and a sensitizer. A chemiluminescence measurement 
method carried out by using this reagent is also provided. 



CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 

[Claim 1] [ using peroxidase as an enzyme / with the chemiluminescence reaction using a 
chemiluminescence substrate, an oxidizing agent, and a sensitizer ] The chemiluminescence measuring 
reagent which are detection and a measuring reagent made a fixed quantity about the activity of an 
enzyme, and saves a chemiluminescence substrate, an oxidizing agent, and a sensitizer as 2 liquid of ** 
oxidizing agent solution, and ** chemiluminescence substrate and sensitizer mixture. 
[Claim 2] The chemiluminescence measuring reagent according to claim 1 whose chemiluminescence 
substrates are luminol. 

[Claim 3] The chemiluminescence measuring reagent according to claim 1 or 2 whose oxidizing agent is 
hydrogen peroxide. 

[Claim 4] [ using peroxidase as an enzyme / with the chemiluminescence reaction using a 
chemiluminescence substrate, an oxidizing agent, and a sensitizer ] The chemiluminescence measuring 
method characterized by adding in order of ** oxidizing agent solution, and ** chemiluminescence 
substrate and sensitizer mixture to the system of reaction which are detection and the measuring method 
made a fixed quantity about the activity of an enzyme, prepares 2 liquid of ** oxidizing agent solution, 
and ** chemiluminescence substrate and sensitizer mixture beforehand, and contains peroxidase. 
[Claim 5] [ using peroxidase as an enzyme / with the chemiluminescence reaction using a 
chemiluminescence substrate, an oxidizing agent, and a sensitizer ] The chemiluminescence measuring 
method characterized by being detection and the measuring method made a fixed quantity about the 
activity of an enzyme, preparing 2 liquid of ** oxidizing agent solution, and ** chemiluminescence 
substrate and sensitizer mixture beforehand, and adding these to the system of reaction which contains 
peroxidase separately and simultaneous. 

[Claim 6] [ using peroxidase as an enzyme / with the chemiluminescence reaction using a 
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chemiluminescence substrate, an oxidizing agent, and a sensitizer ] The chemiluminescence measuring 
method characterized by being detection and the measuring method made a fixed quantity about the 
activity of an enzyme, preparing 2 liquid of ** oxidizing agent solution, and ** chemiluminescence 
substrate and sensitizer mixture beforehand, mixing these just before use, and adding to the system of 
reaction containing peroxidase. 

[Claim 7] The chemiluminescence measuring method according to claim 4, 5, or 6 whose 
chemiluminescence substrates are luminol. 

[Claim 8] The chemiluminescence measuring method according to claim 4, 5, 6, or 7 whose oxidizing 
agent is hydrogen peroxide. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the chemiluminescence measuring reagent useful in 
detection, a fixed quantity, etc. and chemiluminescence measuring method of a specific ligation 
reaction, for example, an antigen-antibody reaction, biologically, especially — the field of a clinical 
laboratory test and clinical chemistry etc. — a living body minor constituent — high — it is related with a 
chemiluminescence measuring reagent useful in sensitivity analysis and fixed quantity, and a 
chemiluminescence measuring method. 
[0002] 

[Description of the Prior Art] Using the specific ligation reaction which used specific scavengers, such 
as an antigen, an antibody, and an acceptor, for high sensitivity for the measuring object substance in 
order to carry out a fixed quantity, detection and is known, and sandwiched type immunoassay is known 
by the typical measuring method. As a substance for detection of said ligation reaction, radioactive 
isotope, an enzyme, a fluorescence substance, a luminescent substance, etc. can be used. [ among these / 
the immunoassay (EIA) using an enzyme as a substance for detection ] There is no danger like the 
immunoassay (RIA) using radioactive isotope, and a specific ligation reaction can be amplified, and 
since the measuring object amount of substance specifically combined by generally carrying out a fixed 
quantity of catalytic activity of the enzyme can be measured indirectly, it is used widely. [ the method of 
using peroxidase as an enzyme and measuring this enzyme activity using the chemiluminescence 
reaction by luminol and hydrogen peroxide ] although luminescence is usually a short life span if the 
increase in the amount of luminescence and protraction of luminescence temporal duration can be 
attained and this reaction is used by addition of a sensitizer, it is equal to RIA — high — it is known that 
sensitivity measurement will be attained. Therefore, various sensitizers are examined (JP,S59-171839,A, 
JP,S59-500252,A, JP,H2-291299,A, etc.). 
[0003] 

[Problem to be solved by the invention] As the composition of a reagent, and a mixed order of reaction 
time, [ above-mentioned JP,S59-171839,A and JP,S59-500252,A ] Saving as a reagent of peroxidase, 
luminol, a sensitizer, and an oxidizing agent separate in four, mixing to reaction time, and making a 
luminescence reaction start is indicated. The method of pouring into the system of reaction containing a 
peroxidase antibody complex, and making a reaction start of having mixed luminol and hydrogen 
peroxide, having prepared the solution and having still more specifically added the sensitizer for this 
beforehand several hours before use is indicated. Moreover, to above-mentioned JP,H2-291299,A, the 
method of adding the mixed liquor which mixed luminol and hydrogen peroxide solution about 2 hours 
before use, added the sensitizer further and was mixed just before use to the system of reaction is 
indicated. The measuring object substance with which the measuring method using these 
chemiluminescence reactions is generally applied is sometimes a super-minute amount plentifully, and 
development of the reagent the describing [ above ] all directions method of a reagent is not necessarily 
enough and stable measuring method which is high sensitivity further and preservation stability of a 
reagent are high is desired. This invention solves these technical problems and offers the measuring 
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reagent and measuring method which could be made as a result of inquiring wholeheartedly and with 
which it is high sensitivity further, and a stable measuring method and preservation stability can also 
attain simplification of a reagent kit highly from the composition of a reagent, and a point of an addition 
order. 
[0004] 

[Means for solving problem] That is, this invention relates to following (1) - (4). 

(1) [ using peroxidase as an enzyme / with the chemiluminescence reaction using a chemiluminescence 
substrate, an oxidizing agent, and a sensitizer ] The chemiluminescence measuring reagent which are 
detection and a measuring reagent made a fixed quantity about the activity of an enzyme, and saves a 
chemiluminescence substrate, an oxidizing agent, and a sensitizer as 2 liquid of ** oxidizing agent 
solution, and ** chemiluminescence substrate and sensitizer mixture. 

(2) [ using peroxidase as an enzyme / with the chemiluminescence reaction using a chemiluminescence 
substrate, an oxidizing agent, and a sensitizer ] The chemiluminescence measuring method characterized 
by adding in order of ** oxidizing agent solution, and ** chemiluminescence substrate and sensitizer 
mixture to the system of reaction which are detection and the measuring method made a fixed quantity 
about the activity of an enzyme, prepares 2 liquid of ** oxidizing agent solution, and ** 
chemiluminescence substrate and sensitizer mixture beforehand, and contains peroxidase. 

(3) [ using peroxidase as an enzyme / with the chemiluminescence reaction using a chemiluminescence 
substrate, an oxidizing agent, and a sensitizer ] The chemiluminescence measuring method characterized 
by being detection and the measuring method made a fixed quantity about the activity of an enzyme, 
preparing 2 liquid of ** oxidizing agent solution, and ** chemiluminescence substrate and sensitizer 
mixture beforehand, and adding these to the system of reaction which contains peroxidase separately 
and simultaneous. 

(4) [ using peroxidase as an enzyme / with the chemiluminescence reaction using a chemiluminescence 
substrate, an oxidizing agent, and a sensitizer ] The chemiluminescence measuring method characterized 
by being detection and the measuring method made a fixed quantity about the activity of an enzyme, 
preparing 2 liquid of ** oxidizing agent solution, and ** chemiluminescence substrate and sensitizer 
mixture beforehand, mixing these just before use, and adding to the system of reaction containing 
peroxidase. 

[0005] If the chemiluminescence measuring reagent and chemiluminescence measuring method in this 
invention use a chemiluminescence substrate, an oxidizing agent, and a sensitizer for detection and the 
fixed quantity of enzyme activity, using peroxidase as an enzyme, there will be no restriction in 
particular in a measuring object and the measurement procedure. For example, it is considered as the 
specific binding system of reaction using peroxidase as marker enzyme, and can use for various 
analytical methods, such as a 1 antibody technique [ of enzyme immunoassay ], double antibody 
technique, competition analytical method, sandwiches analytical method, homogeneous analytical 
method, heterogeneous analytical method, and Western analytical method, and a DNA probe method. 
[0006] Although the peroxidase in particular used by this invention is not limited, the basic isozyme of 
horseradish peroxidase is suitable for it from the point that the high amount of unique luminescence is 
obtained with combination with a sensitizer. Although each mold of B, C, D, and E is known by the 
basic isozyme of horseradish peroxidase, in these, C type is the most desirable in respect of RZ value 
(the ratio of hemin to protein is shown), and enzyme activity. This is marketed, for example from 
Toyobo Co., Ltd., and is available. 

[0007] Although there are luminol, lucigenin, etc. as a chemiluminescence substrate used for a 
chemiluminescence reaction luminol is desirable — concrete - luminol, iso luminol, N-ethyl iso luminol, 
and N-(4-amino butyl)- N-ethyl iso luminol HEMIS AKUSHIMIDO and N-(6-amino hexyl)- N-ethyl iso 
luminol etc. is mentioned. Luminol or iso luminol is desirable and especially luminol is especially 
desirable. Since hydrazine and sulfide ion which are a manufacture raw material are mixed in the thing 
of the reagent grade which can usually be obtained in many cases, as for luminol, it is desirable to use 
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what repeated and refined recrystallization. 

[0008] Hydrogen peroxide is desirable although hydrogen peroxide, fault boron acid chloride, urea 
peroxide, etc. are mentioned as an oxidizing agent used for a chemiluminescence reaction. [ especially if 
the sensitizer used for a chemiluminescence reaction has the extra train light effect and the luminescence 
lasting effect, do not limit, but ] p-iodine phenol, p-bromine phenol, phenol indophenol, Phenol 
derivatives, such as 4-[4 t -(2 t -methyl) thiazolyl] phenol, Benzothiazole derivatives, such as 6-hide 
ROKISHI benzothiazole and 4-(4-hydroxyphenyl) thiazole, 3 -(10-FENO thiazyl)- Propyl sulfonate, 
p-hydroxyphenylpropionic acid, diethylaniline, etc. are used as a desirable thing. Especially a desirable 
thing is 4-[4 t -(2 t -methyl) thiazolyl] phenol at the point that a S/N ratio (ratio of a signal to a noise) is 
high. 

[0009] The chemiluminescence measuring reagent of this invention saves the substance which 
participates in chemiluminescence as 2 liquid of ** oxidizing agent solution, and ** chemiluminescence 
substrate and sensitizer mixture. Thus, since it is not necessary to save a chemiluminescence substrate 
like before as a 3 liquid system of ** oxidizing agent solution, ** chemiluminescence substrate solution, 
and ** sensitizer solution if saved When there are few reagents which can simplify the composition of a 
reagent kit and can be applied to the automatic pipetting device of measuring equipment attachment, the 
preservation stability of a convenient top is also 3 liquid system and more than equivalent, and it may 
excel. In order to raise the S/N ratio of stability or a luminous reaction, as for an oxidizing agent 
solution, it is desirable to use for a buffer solution as a solvent the solution which added antiseptics, a 
surface active agent, protein, etc. Especially if the concentration of an oxidizing agent is concentration 
where high luminescence is obtained and which does not require substrate inhibition, it is not limited, 
but its 0.1 in solution - lOmM is desirable. In order to obtain stable luminescence, as for a 
chemiluminescence substrate and a sensitizer solution, it is desirable that it is pH eight to 13 alkalinity. 
Sensitizer concentration is not limited especially if high luminescence of a S/N ratio is obtained, but its 
range of 0.01 in solution - 5mM is desirable. Especially if luminescence substrate concentration is 
concentration where high luminescence is obtained and which does not require substrate inhibition, it is 
not limited, but the range of 0.01 in solution - 50mM is desirable. 

[0010] The chemiluminescence measuring method of this invention the substance which participates in 
chemiluminescence beforehand ** oxidizing agent solution, ** [ the system of reaction which prepares 
as 2 liquid of a chemiluminescence substrate and sensitizer mixture, and contains (a) peroxidase ] ** 
Add the solution of (b) **, and the mixture of ** to the system of reaction which adds in order of a 
solution and the mixture of **, or contains peroxidase separately and simultaneous, or mix 2 liquid of 
the solution of (c) **, and the mixture of ** just before use, and add to the system of reaction containing 
peroxidase, by taking these methods, the amount of chemiluminescence is large compared with the 
conventional method — high — sensitivity measurement can be carried out. (a) and the (b) have 
sensitivity highly more desirable than the method of (c), and the method of (a) has [ among these ] 
sensitivity more highly more desirable still than the method of (b). In addition, the chemiluminescence 
measuring reagent of aforementioned this invention can be used for these measuring methods. 
[0011] ** An equivalent amount of solutions and mixtures of ** have convenient restrictions few at the 
time of use, if you adjust the concentration of the oxidizing agent, the luminescence substrate, and the 
sensitizer beforehand so that it may be used every. Moreover, it is desirable that a room temperature 
(15-30 degrees C) performs a reaction at low temperature since the chemiluminescence reaction is slow. 
Therefore, when the solution of ** and the mixture of ** are being kept at low temperature, it is 
desirable to return these reagents to a room temperature, before reacting. Although the reaction time 
changes with kinds of sensitizer to be used etc., it is better to choose the time when luminescence 
stabilized temporally is obtained. Usually, less than 1 hour is desirable, and when especially a phenol 
derivative is used for a sensitizer, less than 20 minutes is desirable. [ especially if the reaction which 
uses peroxidase as a direct or label thing is used, do not limit the measuring object thing which can use 
this invention, but ] Since the high sensitivity measurement to an amol order becomes possible with 
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combination with enzyme immunoassay, it is applicable also to measurement of a growth hormone or 
endothelin as a desirable method. Moreover, the amount of luminescence increases so that a 
chemiluminescence reaction has high pH, but since the amount of luminescence for which it does not 
depend on the catalyst ability of peroxidase simultaneously also increases, it is desirable to adjust pH of 
a reagent so that it can react in pH seven to 1 1 in consideration of both. 
[0012] 

[Working example] This invention is further explained in full detail according to a work example. 
The following experiments were conducted in order to consider the influence the presentation of an 
influence chemiluminescence measuring reagent which the presentation of a work-example 1 
chemiluminescence measuring reagent exerts on preservation stability has on preservation stability. That 
is, the preservation stability of the reagent was investigated by setting the number of the composition 
reagents of a chemiluminescence substrate to 1-3, keeping each for one week at 37 degrees C, and 
seeing change of the amount of luminescence at the chemiluminescence reaction using the kept reagent. 
First, the reagent of the following 4 composition was prepared. 

(1) 3 liquid system ** hydrogen peroxide solution (50mM sodium-borate buffer solution containing 
4mM hydrogen peroxide (pH 10)) 

** Sensitizer solution (dimethyl sulfoxide containing 2mM4-[4 f -(2'-methyl) thiazolyl] phenol) 
** Luminol solution (45.5mMNaOH containing 20mM luminol) 

(2) 2 liquid system A** hydrogen peroxide and sensitizer mixture (** and ** of the above-mentioned 3 
liquid system reagent are mixed at a rate of a volume ratio 50:8) 

** Luminol solution (45.5mMNaOH containing 20mM luminol) 

(3) 2 liquid system B (reagent of this invention) 

** Hydrogen peroxide solution (50mM sodium-borate buffer solution containing 4mM hydrogen 
peroxide (pH 10)) 

** Luminol and sensitizer mixture (** and ** of the above-mentioned 3 liquid system reagent are mixed 
at a rate of a volume ratio 8:50) 

(4) 1 liquid system ** hydrogen peroxide, luminol, and sensitizer mixture (**, **, and ** of the 
above-mentioned 3 liquid system reagent are mixed at a rate of a volume ratio 50:8:50) 

[0013] Measurement of the amount of chemiluminescence was performed as follows. Peroxidase 
labelling anti-endothelin antibody liquid (made by a YAMASA soy sauce company) to black micro 
fluoro RIMOBAWERU (made by Dynatech) 0.1% (w/v) skim milk powder, lOOmicro of solutions 1 
diluted with 50mM sodium-borate buffer solution (pH 10) which contains Tween 20 0.1% (v/v) to 
1/100,000 were added. In using the above-mentioned 3 liquid system reagent, for ** 50microl and ** 
Next, 8microl, In using addition and a 2 liquid system A reagent at intervals of about 1 minute in order 
of 50microl, ** ** 58microl, In using addition and a 2 liquid system B reagent at intervals of about 1 
minute in order of SOmicrol, ** ** SOmicrol, ** When addition and 1 liquid system reagent are used at 
intervals of about 1 minute in order of 58microl, after doing 108microl addition of **, mixed churning 
was carried out, 10 minutes afterward, chemiluminescence measuring apparatus (made by Corona 
Electric Co., Ltd. (MLR- 100)) was used, and the amount of luminescence was measured. The reagent of 
4 composition prepared in 1 - 3 liquid system above was saved at 37 degrees C, a fixed quantity of them 
was sampled temporally, and the amount of chemiluminescence was measured like the above. Although 
the relation between the preservation days of a chemiluminescence measuring reagent and the amount of 
luminescence was shown in drawing 1 , since luminescence was no longer obtained hardly by 1 liquid 
system and 2 liquid system A in preservation two days, mixing with luminol showed further hydrogen 
peroxide, a sensitizer, and that a chemiluminescence measuring reagent deteriorated rapidly. On the 
other hand, the preservation stability of 3 liquid system and 2 liquid system B was good, and when 
saved in the form of a hydrogen peroxide solution, and luminol and sensitizer mixture (2 liquid system 
B), it turned out that it is the case (3 liquid system) where hydrogen peroxide, a sensitizer, and luminol 
are divided and saved, and more than equivalent. 
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[0014] Preservation stability considered the addition method to the chemiluminescence system of 
reaction of a good chemiluminescence measuring reagent (3 liquid system and 2 liquid system B) in the 
influence work example 1 which the addition method of a work-example two-generations study 
luminescence measuring reagent exerts on the amount of luminescence. [ black micro fluoro 
RIMOB AWERU (made by Dynatech) which fixed the anti-endothelin monoclonal antibody (made by a 
YAMASA soy sauce company (MCA ET-01)) ] 200micro of solutions 1 which diluted endothelin 1 with 
the sodium phosphate buffer solution (pH 7.2) to various concentration (zero to 100 ng/ml) are poured 
in. It was made to combine with the endothelin 1 fixed to WERU by the antigen-antibody reaction by 
washing WERU after a 24-hour reaction, doing 200microl pouring of the 100 time diluent of a 
peroxidase labelling anti-endothelin antibody (made by a YAMASA soy sauce company), and making it 
react for 3 hours. The chemiluminescence of the luminol/hydrogen peroxide which makes peroxidase a 
catalyst was measured after washing. 

[0015] The chemiluminescence measuring reagent used for measurement is shown below. 

(1) 3 liquid system ** hydrogen peroxide solution (2mM hydrogen peroxide, 0.1% (w/v) skim milk 
powder, 50mM sodium-borate buffer solution that contains Tween 20 0.1% (v/v) (pH 10)) 

** Sensitizer solution (dimethyl sulfoxide containing 2mM4-[4 , -(2 , -methyl) thiazolyl] phenol) 

** Luminol solution (mixed liquor of the volume ratio 1:1 of 45.5mMNaOH containing 20mM luminol 

and 50mM sodium-borate buffer solution (pH 10)) 

(2) 2 liquid system ** hydrogen peroxide solution (2mM hydrogen peroxide, 0.1% (w/v) skim milk 
powder, 50mM sodium-borate buffer solution that contains Tween 20 0.1% (v/v) (pH 10)) 

** Luminol and sensitizer mixture (** and ** of the above-mentioned 3 liquid system reagent are mixed 
at a rate of a volume ratio 8: 100) 

[0016] Measurement a adds lOOmicrol and ** by 8microl, and it adds ** for ** of 3 liquid system 
reagent at intervals of about 1 minute in order of lOOmicrol. Measurement b adds 8microl and ** by 
lOOmicrol, and it adds ** for ** of 3 liquid system reagent at intervals of about 1 minute in order of 
lOOmicrol. Measurement c adds ** of 2 liquid system reagent by lOOmicrol, and it adds ** at intervals 
of about 1 minute in order of 108microl. Measurement d adds **100micro 1 and**108microl of 2 liquid 
system reagent separately and simultaneous. After Measurement e did 208microl addition of what mixed 
** and ** of 2 liquid system reagent at a rate of the volume ratio 100:108 just before use, mixed 
churning was carried out, and 10 minutes afterward, it used chemiluminescence measuring apparatus 
(made by Corona Electric Co., Ltd. (MLR- 100)), and measured the amount of luminescence. Although 
the relation between endothelin 1 concentration and the amount of luminescence was shown in drawing 
2 , in the measurement b which added the sensitizer solution to the first, luminescence was hardly 
obtained. By other measurement, it is endothelin 1. Although it became constant [ the amount of 
luminescence ] more than by 30 ng/ml, the good amount of luminescence without inconsistency was 
obtained. Moreover, the amount of chemiluminescence was large in order of Measurement c, 
Measurement d, Measurement e, and Measurement a. 
[0017] 

[Effect of the Invention] The chemiluminescence measuring reagent of this invention is excellent in 
preservation stability while the composition of a reagent kit is simplified. Moreover, the 
chemiluminescence measuring method of this invention using this measuring reagent has the high 
amount of luminescence, and measurement of high sensitivity is possible for it. Therefore, the fixed 
quantity, analysis, etc. of the living body minor constituent by enzyme immunoassay, a DNA probe 
method, etc. can be broadly used in the field of a clinical laboratory test or clinical chemistry. 
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